Comparative effects of sciatic nerve stimulation, blood pressure, and morphine on the activity of A5 and A6 pontine noradrenergic neurons.
The changes in the firing rate of A5 and A6 (locus coeruleus, LC) noradrenergic neurons induced by sciatic nerve stimulation, norepinephrine-induced elevations of blood pressure (BP) and systemic administration of morphine were studied in rats anesthetized with urethane, paralyzed and ventilated. Stimulation of the contralateral sciatic nerve with single shocks of low intensity (0.2 ms, 0.5 mA) produced a strong excitation of LC neurons with a latency of 14-18 ms. By contrast, shocks of similar intensities were ineffective in driving A5 cells. Higher stimulus intensities produced a low efficacy driving of A5 cells with a very long latency (120-250 ms). The efficacy of the stimulation could be increased by delivering trains of 4-8 stimuli but the latency remained very long. Norepinephrine-induced elevation of arterial pressure (140-160 mm Hg range) silenced the vast majority of A5 neurons. By contrast, the effects of blood pressure on locus coeruleus cells were of small amplitude, poorly reproducible and their time course was generally not correlated with the blood pressure alterations. Finally, the administration of 5 mg/kg of morphine i.v. silenced virtually all LC neurons while the majority of A5 cells were excited by the drug. These results provide evidence for the existence of a differential innervation of the two groups of pontine noradrenergic neurons investigated.